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0 5 . utzitv 

) w^Ko 

r p H^fe©!Sl±L*^^'7x : 5--fe'J tit. ^® l 'ftli)' 

&©o (ii) #^©pH©^fj 

*<, mfil®^->7x7-l?«kt)±#Lt'‘'5t>®o Oii) lOOmM »<7 7 
r -(pH5.5)4>. 25°C. 221^0^3 L fc&©Sc#?£1£*^ 75%a±®fc©o (iv 
) lOOmM CHES'< y 7 r — (pH9. 0)4^ 25°C. 22 B#Pb]:&13I1 L 10 

%£Lh© &®o 
;t{£DNA£l)l]M4~& C 

X 5 ¥iS (Coleoptera) *3?:© & O'Z&tlit. 

mX.it. y>^^'^^(Luciola cru 

ciata). 'W '“rtf^MLuciola lateralis). dbT * U ii ©* * AKPhot inus pyr 
alis). jg 3 -a »,/N’©*?-;U(Luciola mingrelica). 'y ^ ^©Klampyr i s noc 

t i luca)^ Efe Jfe© t> © b 41 -5> o 

y i 5 — tfllMz ilrl&.Zf't ©ftfi^m^-I^DNAli 

1 - 3 4 2 8 9 m&U ! W?3¥- 1 - 5 1 0 8 6 -§-£#E Igt£©^&. 3 /d. 
gf-£?£J'\-f y tK^ '>7 x7 — 4 r'il'( 5 : : f 1 S.D ; ^-©l§.^^A.’f^DNA(i. 4#P?D 

sp. 2 — 1 3 3 7 9 IPi^P- 2 — 6 5 7 8 0 -^£#fs?l£t£©7*J/£^ Id =fc D ?# o <1 

^ LT. *§ £>ft/cS?£MColeoptera;l' £/ "7 x 5 L.T. 

;b : >7 x ^--fe'itfe^^^5 ©-e**o C©4fftPtd4bH'TteColeop.tera;©>7 x 

5 --tfittsTp^r-fcO^ £ It b ck < . £ x S 

<£ l ^ 14: ' ^ ^ ir U ;4~ d 7 7 — i/ y ^ — ^ © ^ d 7 ^ — DN Aid iffl. ^ iA A- T2 f# £> tl & &§.<?/• 
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eoptera/l/->7x5-^©.lMJ:07 $ 

OColeopterayP->7 i 5-^0»^ < k^ 0 y ;; aj ^. >7x5 .^ < ^ stL5 

OT'ibS, 

^HColeoptera/Ui^x^-HflcM'X, 1 ®£(±© 7 $ 7 |£cdB&. 

? fete, ColeopterayU^7*5--tfift£^XM:SRsft£ 
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±fl2^^i5S{wffll,^tl5^MiS«!:3!3:SI5ljW<b LTtt N $]*.{£, t Kn+y/i/ 
7i> % n-j<?^-n--- n-n-_ hovrr-y^omj). mbk. S5EK , t 

F5S,> ' *•»' cfflSttftffloa 

m>«®*(©aa%t;:jeefc*#s-«5 ci*w* 6 -e*D. assicisa 
®S»ma/l-i'7 1 .5-l?»fi?CtKT#6tSCtW;iSi5f|;|( i 
JSStl'SI.'. a®, iff* L< tt0.5~12MOi:E*SUgg|cfcUX. 20~80”C©E 

®SKTT?10»HUJ(_t, if* L< «10~180araSMfFfflS-(t5ctT-, Sfa© 

*W*SKBsr*6-r*S. MSHWffS^ttiwt,, -tE©atj#ffi K 

pp24~30 s 1989^6^-^-) 0 

1 LT(1 — a&tt'&SW&g (Site 
Specific Mutagenesis) £ Lt^D t'S C £d<T?£ S 0 0 |*.tf N K 

ramer/i (Kramer, W. et al. . Nucl. Acids Res., voi. 12 , PP 9441-9456 (1984) 

: Kramer, W. et al. , Methods in Enzymol., vol. 154, pp350-367 (1987): Bau 
er, C.E. et al. , Gene, vol. 37, PP 73-81 (1985), vol. 37, pp73-81 (1985) ) 

' Bckstein & (Taylor, J. W. et al. , Nuclei c Acids Res. vol. 13, PP 8749- 
8764(1985): Taylor, J. W . et al., Nucleic Acids Res. vol. 13, PP 8765-878 
5(1985): Nakamaye, K. , et al. . Nuclei c Aci ds Res. vol. 14, PP 9679-9698(19 

86)) . Kunkel/* (Kunkel. T. A., Proc. Natl. Acad. Sci., vol. 82, PP 488-4 

92 (1985) : Kunkel, T. A., et al., Methods Enzymol. , vol. 154, PP 367-382 ( 1 
987)) o 
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0 gtt©f&]PBiMSSPtt£*A L. 

^3S-M^:©IIS^fftT?-SlWfMSL^efe. &&©,rt/>7 x 5 -Hfltfc 1 ? 8JrEr£-ote £ 
£>t> it £:£&•, S.C/#^0^37°7 -< 7 — SS£rti£ffl L/c^ ') / 7-H27.X — >KJt(C. 
j- iq ^ — ^HJttDA' >7 s. 7 — -ifiSfe^SFrlnr^fFM Lote £' &27&X $ t> 
{CtiDNA ~> t 7 7 'J ^ [Willem P. C. Stemmer, vol. 370, pp389-391 (1994)] 

©2fcS£''t / '7 7 x 7 — HfiS'(5-?- ; &'o J& Cl il “IttSTf" $> & o _haE7j7£ l<- Jz *0 f# 

;b/<— h cD-fh#-^^^ (Maxam and Gilbert, Methods in Enzymol., vol. 

65, pp499 - 560 (1980) ) ^M137 7 - V b' S *> * * ^ ^ 

(Messing, et al. Gene, vol. 19, pp269-276 (1982)3 flCiOtT^oC 

ti><-e%Zo ±§5 tmifi£i±©7?;»0i^ 

j^tDSCZISifc© Coleopt erayl' '>7x7 — -t?©M4-n to-tir £> >- <E {>- <£• -= X 

fifrM© 7U > 7 i 7 — -t? ^ # -5 Cl <b^ “TbIT: ilia ■) 

«fc *9 - $U&©Coleoptera./l/>7 x 7 — Hf^Bfc£- L/c. l> '*?«$> 
^y5;W>7 x 7 --£'<£ => - Kf S^SM7l/->7 x 7 -Hfififc^MCZtC *f > > 

-£ 7 ;US. O' 'x -f 7 7 7b- > 7 x 7 --tr‘© 2 1 9. 2 3 9S.L1' 2 9 0 # E@ (C 7tlE"#' 

jj: y tlTt' -S C <h ct -i> V ^ 7° 7 — F “7 

H|gj ;p >7x7 — & Cl (h ^ So 2 1 9 N 23-9 SCZ 2 9 0 &© 

f 4S7i$nS fc©^lf btlSo 

f^^ 3 s y 7 -7 7 ;i/S CZ'x 'i (r dS 7 7b 7b > 7 x 7 \z (D 2 1 9 > 2 3 9 N SCZ 

2 9 0 #@07 i ZSli. 7 7 'J 7 b tK 7 S yU > 7 x 7 tr © 2 1 7#@jCD/-'U> 

2 3 7 # @ © 7” y o 1 > > N 2 8 8 # [@ © ' N ') > {3 fc> it" S o 

±3&©*K LT#t>tl^P$l^>7 x7--if3t^^. '<7 7 

.jt7 7 -^ 77 C F\ 

1 ^ '^7) K 7 7 — ©^< 7 7 — 

J: 0 . 3[)H$e^ • IfjR^S A"d" 7E> Cl ch/)<7^ oo Cld7ffl©^+l&?[i2£tELT(i N 



5 




WO 99/02697 



I 7yxiJy7H;lt5MI, (B.coli) JM101 (ATCC33876 

) . *»K (E.coli) DHl (ATCC33849) . AH® (B.coli) HB 101 (ATCC33694) 
s * Bm (B.coli) XLl-blue 

$Ri~£i§£-lzU s (Hanahan) ©A& {t ^ — x. 72 c— .^ p _ 

(DNA Cloning) . *1*. ^109-13511 (1985) ) ^ mMfrmtZ 

X{i **-->*■ (Molecular Cloning) . m256~268H 

' =J ~ JL/ K * (Cold Spring Harbor Labor 

atory) (1982) ) <fc «) C i iz J: V) 

)\s^y J, )--DNAl;SAim^DNA^ ^ 

7 X 7 - C S. OLT mititz 

f&JAtfCurrent Protoc 

ols in Molecular Biology (WILEY Interscience. 1989) unit 1. 7 $*-*,,* 
i^ 7 f|§ 0 -?-LT\ <_ © <£ 7 (z LTI# £> N A J; >0 

^^ 717 — j&lx.a\ KDN 

AJCfWffi**, MA(i-EcoR1^^30~40°C. L < (i37°C?i^Tr 1 ~24BtPa1 

^ ^ ~ ^ d “— > ? (Molecular Cloning ) N ^150M. 3 -/U K • x 

(Cold Spring Harbor Laboratory) (i 98 2) 

Tr^SlTS C <t«Cj; <0%% c 

mztiz&mm'Zjuisy *5—e&m$z-?& z tizj: 
ifowss^«uui>K 
cd A mt u > 0 

-txil£& 3 £:i&£-t2 > igjtei 1 Lti± s g|#2r4-x, L 'J 7 0 h > s ^ 7 " h 

^ ::! v ^ ~ :7 ° ^ ^ “XW^al 1 L < cDj^jjj^si 
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c T) i tSJSLh©S3fe8Blc N ±E-fb^ h U An 'J ] -ft 'J b? A, U 2 7t/ U 

■> *7 A. •> b 7 A. 2 2 

y # y^cote^iiil© 1 L^-s JEtCi&Ulwct *9 DllRMiN-N t' ^ - > 

±&ttj}CD#]f£pHteN ^ ft^F^(i30 

~42°C. if £ L < li37‘Cffi&T?4~24B#F B ( lx $F t L < C^: 6 ~ 20 B# ^ "Cr ^> «9 n ®^l}f 

#SISfl^*x «i£«. L^o ^7t, 

S^iraSI^ j. ^ ggp!fgj;l, *> "7 x 5 — 4f S 1C (i. t ' 

TiSCims. Mx-tfx jg^&g^-T 

IJ v r^-A^©»®SMfc&EH'T 2 M£££lfitb' 2 ‘S*'' ^ 7; 11 h 

& l < ti&s lt g E.m<t*ffftt>-&*m&&mfcftiz 

gitb^4±o c ttfvgz o 

^LT. Ln ^SiCcti9Xh 

jy - 7 ° ^ ^ i/ 77 ° n 9 \ AfiftSSimN A# A^£^^ LT^S^-Sr^-Sfe 

irio ^'-e, ctuc«S!^ T;u^-;w 7 * b A****] Lt^l U ttJS«a 

mg*£#fc&»So &&#£*£&&«* D ^ ^‘ 57 * ”' 

Wx-tfx t7rf 'y^x, <7 71/ h L < ti 

/W 7 # V T ? 

IJ ;P7 = Fy;vf^ffll'?>S^»ft^ tKo + ^M 
& x 77^f^n7hS, 

$£- 3 - & c. i (C cfc ^ x Wt^ tl/C®Ff^^nn^r#^> *- £ N fcti^ & o 

tm, !j#gSJ $ tltztH&Mfr '> 7 * A — 4f7^fl ^ ti~ & 7 l J §£i£ 

&*]©7 s. 0i*.if^- k-? a^m&ic a a 

§f)7 ; 7 S^iS^J $£/£?£ ^ tc i *9 fT fa 7 v_ <h 777 



^l tU«. ftSit^qB (HLK1 ^77 x 7 12) x 7 - -fe' 

) ^ ^ Eg /? CT) / \ y T 7 — cj 11 TT $Qr S L, /”<! © 13 © 5S /£ 14 ^ ^ U /^N- El Ty -5> o 
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^ & M ffi. f 3 tz *6 © M & <D Jj B: 

C^^ij 1 ) 

T * ') /KPhotinus pyral is)*^CDyP ■> y x 5 ^-5 ^ $ ^ 

3/T7-LUC (CL0NTECH?± c t^A#)10^g^ > 50^ l$lHl^^»K[20mM h V 
^(PH8.5), lOmM MgCl 2 , lOOmM KC1, ImM W h-zUl^Jo 1/^0^ 

MJc. $iJ®^^SphIS:D''SmaI(SSit • t±J: 0 20m&mn L, 37 

CT?2^Pa^iffKJS^-?f^ O tZo ZCDfcJfcjgg;' 0. — X^Vl/'g 

^lic#Ls T ^ 

^1. lkb©DNA®fK-^#tr VJls&VJ *9 tB U 65°C-?5#P4Mlj- ^Ciia^) y, u 

»»LytyyUtc2«»©TB««ftt[i6rthUx-ttBr(pH8.0).0.5 B M E 

DTA]£2jo;L, TE,1t®®T'I^DL^-7iy-/I/^-^*^^ DLN jf {_, /- Co 12 , OOOr. 

P.m.T?1555-f B lO^C^i(IM. 7km&&mL J x ^y 

cry u AiK^^ijfecA/i/7 *7-^ife?o C *j*9^ 
^trDNAgfjt^HiRL/co 

~ ^ > i-^^KLuciola cruciata)*^© 7 i/y^ ^ . 

K pGLf37 (#^^5-244942^-fB|ii) {C-^j&DNA (g^iJ #-§§- 1 ; CTC TAG CAT GCG 
AAA ATC TAG. E^J#^ 2 : CTG CAG GCC TGC AAG CTT GG) [a; y 9 v ^ x 

0 /C 0 50^1(DPCRS^(i. 20//gcDA^x^ KpGLf37,A^50pniolCD^DNA. 1 

20mM h U X-ig®K P H8.0). 6mM (NH<) 2 S0 4 , lOmM KC1, 2. 5mM MgS0 4l 0. 1% Trito 
n X-100, 0.001% BSA,A*0.2mM dATP, dGTP, dCTP&tfdTTP&tf jc2. 5#fe6DK0D D 
NA polymerase (**** • tfc J: » A#)*** $ ddrfc b<D ^& 0 fc. 

CP er kin-Blmer)H- — v /Hf -f y 5 — PJ2000c{37r. 2511-^ y /L/ • 93 
°C'15£J>, 65°C2#, MW*K, TE« 

raiDU;7xy-/^fi ttU »Lfc 0 i 2 . 000 r. P . B .T?i 5 #|ffl©** 

NWKtismLtz. ztizmvimmmcmL, sphimi^i 
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# a _ * y {c & L N ^ ^ X 7 - 

J3. 4kbp©DNA$r)t£:[H] 1 K ^/c 0 

CcDi o 1C LXPI C,n/cpT3/T7-LUCOSphI-SmaI HftK-50ngR£/pGLf37©SphH2] 
»»^50n e *20«10DNA'J« - -ttlS»® [ f^~ 300#ttfflT4 ONA 'J H— fc?**Stt> 
LX 15°CX 16B#Fa1 -Y > X j. ^ — h L tz a C'X Afl§ffiJM109(^i^£fr 

• A# 0 £ /N X^y(Hana-han)©;fr&[DNA Cloning, ^109-135K(1 

985)] C ck 0 L. T > t° i/ *J >it'&© 3 a_ — L A c 

&3I L A p p — _ ^ kA 7 yUA U SDSz£(c J; 0 ~f "7 X =. F b> th L Ao <- © 
■/^X; ^ CTX-5'1' H 

/<4^yXfAXttS) led: 0 ABI 373A DNA ^ ^ > lb — C T 

^'uUnfz 0 Vkfe 6 IA ^A> tl 

^ ^ ij k© 7 =. y I£I£i^42rf£:? , J1&^' 5 A AX 7 jt L Xco >- © i o 1- L-X^ ^ 

tlAX-yXS. K^pGAl L /:» 

y-^= p-pGAl^rffl LX^SI# JMlOB^^-JlSbA&lC A *9 L. X;iiJ 

M109(pGAl)£#Ao AM0JMlO9(pGAl)it. XiSfK44rX^Xiftfil^Pir 
IC FERM BP-5990A LX3?8£$*lXV'So 
AJi§iiIJM109(pGAl)^LB-ampigA^i&[ /S ^ F FU7°Fyl% (W/V). g^-S^Xx 
0.5X (W/VA NaCl 0.5% (W/VA 50 n g/ml 7 > t* > U >&.CF^A1. 4XCW/V)] i:g 
gL, v 37 °CX^*LAo 16B#fifi&x tb^lLAP p — -ffift^LB-ampigittl [' s 'P F 
MJ XF>1% (W/VA 0.5% (W/VA NaCl 0.5% (W/V)K.tf50 u g/ml 7 

> t° •> U >]10ml KgMIU 37 0 CX18B#F B 1®2ii£#£rfTA o tzo C©^#?^10ml 
£ 2 L©±IELB-ainpigi*lC&mU 30°CX6B#F a ^il^* Liz®., 8, OOOr. p. m. XI 
05^©® A;frIit!ifMC X K) S?lMI^ ; &40g : (^A o 04X L AUFfc^ 0. 1M KH 2 P0, 
( P H7. 8A 2mM EDTA. ImM F — A&.L/0. 2mg/ml X a ^ ^ y®Sll L 

t£ S^®^20ml(C®/g L/c t©(X MtClOmg/ml© >J '/A - A7&f&2ml £-'^0 L „ 

A4 3 (c 155b JXS L Ao 

(^'Xn Jt. ^ y — /u/ Kp -X 7 i>!v(C^ 

25°C tcJkH Ls LAo S*c. 12,000 r. p. m. X5^^jtX^ill'#fF ; & 
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it^- 0 ± mt L-aa.mm20mi&mtzo 

; £-#^ I f z l-141592-f-iSt^©^'^(c «fc «9 It $!! L> M-ft L fcil^^-GAl/b •> 7 x -5 _ 
Vt^&LtZo -®^®p a a (Col>TSK0ATP{c:^^|l^D^^aiJ^L/c o 50m 
M HEPES(pH7. 5 ) n 0. 2mM /^7 x V >&Cfl0mM MgSO^^ir&fti^ATPfc&fco 

^-^-MLSOOO 

"/ {v. «fc 0 1 L/Co Clticfc 2fca6;fcGAlA' '>7 x 

5— tf©ATPI=^*afttttt N ^17^ 

^^My>i>’7K^7l//l/'>'7 i 5--{f0^ll.4^T-3bofco COGAl/bi/^i 

■ 5 — SrL< MPlzmt Z$Lmm<fo±L-c\''Zfr 

C Ltzo 



W 1 



Km (mM) 


T y V f] Y $ 71/71/ '> -7 X 7 — -if 


0. 152 


Y > i> tK $ jUjI/ is 7 x_ -5 — if 


0. 301 • 


GAlJU i/ T7 jh ~5 — tr 


0. 0265 



2 ) 

U t> ^'^yKPhotinus pyralis)*^®^->7 x 7 x ^ KpT 
3/T7-LUC (CLONTECH&i 0-fl&A)iO# 50^ lM«H[50mM K »J x-ig^ ( pH 7. 
5), 10mM MgCl t , 100mM NaCl, ImM h -/b] fCejsfr] L tz & ©(c, g 

<C ' $,]PgS| ^ EcoRV ^^ Sall ^®iiJ:(9f}iA)^^^#20#fe^DL, 37° C 1?2B# 
feT®»r£te£m«ioA: 0 COS^A O.SXoigM^Tyfn-^yyb^^,- 
«U 7* * 5-« ETM « 89i4tw aw 

DNA«fH-i#fc-y^*ei») m L. 65’CT5»BfHn«l1-5 C ilc «fc fj 

° ® WL ’‘ ;y ^ 2 eS®TE«»«[lo mMh iJx- J g S (p«8.0). 0.5»H BDTAJtft, 
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LAi 7 x J — L- . tt^LfCo ( 12, OOOr 

.p.m .,15 7 -A£dOX-. zn 7 7 - 

^ /<£1%n 7 y ij ^ # 7 AA 77 x x — JfOC^JK 5 ^ => - 
^ 0 iRL/c o 

__ -ft' > is# 7 ;Wb v "7 x 5 — ■&¥£?% 7° x ^ - H pGLf 37 T-M-2( # 

^ip.5-244942-^‘lS<S) {C-o^DNA CIE^U#'^' 3 : ATC CTT TGT ATT TGA TTA AAG ., 
ie? ij#^4 : TCT AGA GTC GAC CTG CAG GC) [^ 7 ^ '>XtA1^7 XDN 

A-^fifeSt-cfc 9fE®!]&ilDX.# U 7 5 x — vSC'(PCR)£:ff & -5 to 50 /z 1© 

PCRRJSifcti. 20ugO7y*^ KpGLf37 T-M-2, ^ * 50pmol O^rJ&DNA. 120mM 
h 'J X-*£8£(pH8.0) N 6mM (NHOiSO*. 10mM KC1, 2. 5mM MgSCO 0. IX Triton X- 
100, 0.001% BSA, 0. 2mM dATP, dGTP, dCTP, dTTPR.7/2. 5#&£<£>K0D DNA po 
lymerase r> *>©-??*> - fc. 

i;i/^-(Perkin-Bl«er)-y— PJ2000*70 25^ 7 A:98°C15%b 
65°C2£)>, 74°C30®><D^:'f4 : 'c : A >4- j- b ^ L 7c 0 TEMfitjT&T? 

L tz 7 i 7 — A^-^iik^sAo Ln ^££Lt-o iil J i>7blit(12, 000r. p. m. , 15 6^)'^k. 

7 7 -A 7 7 — DNA^f M* 

£- @ 1 $. L Aio d Sal 1 “C'^J ®r L ■{£$&.& T 7 I 7 □ — 

Xf/K:iLs *f y 7#' 7 /Wl/77 i 5 — =3 — K"f £ i^^'a'tj'DNA 

ccDf«C(ipGLf37 T-M-2**©»^'f±^P'T?^^(Thr217Ile 

WtmTl'fco 

- 5 LT^tl/cJftO. 5kbpCDpT3/T7-LUC*^EcoRV-SalIffirn-50ngS.D $ ^j4kbpc7) 
pGLf 37 T-M- 2 S^:Sal l'KJ®fWrM"50ng ; ar DNA U # — -if 300#'(4©T4 DNA 

U LT. 15°C7?16B#PbH' >^r j. b L/c 0 RJ£?S#££E 1 b'T;*;JJg 

g JM109(JS^£fr * ck >\-=j^) ; £ / ' N N (Ha.na.~han) [DNA Cloning, Sfll^r 
N ^109 -135M(1985)](CJ:«9^Ke^L. 7 > b* -> ') >ffi&<D 3 d --S rdim 
L fzo 

tHU.L/c^P — — £)' i? \ 7 A 7b U S D S /£ t*- =fc *9 7° x 7, b <£: IK *9 th L A_ 0 <_ 

0^7 X 4 K^rffl^TTW 7° -5 -T v- 7 "j 7 •> — 7 ^ > •> > 7' + -y b (7754 
K''V*->*-rAXfct8!) td«tOS{S«r?T7i:i'. AB1 373A DNA ( 
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^ ^ ^ ^ x x. ^^±S!) 9 c i (c J: (9 

S4-f? 4->t. L fci£®seji|*Be?iJ#-^ 8 Id, * fc, RSSS«i'6#Rs 

U K®7 s y KE5U«-S£?ij®-t7 c -5 Lt Witltz 

~7xXi FipGGAlii^S Lfco 

?5X ' KpGGA1;S '* , ''^*®aJMio9«5s-_h»e*-aiij:ti®sgsiL, *mm 

JM109(pGGAl)«-*fc o *J«i)JM109(pGCAl)ti. XtSfR^XfltRiS^ 
Pjf^FBRM BP-5989 tl~Cl'>6 0 

109(pGGAl)£-, LB-amp^^^iife[y<^ h h >J y° h > 1% (W/V). 

+ X0.5% (W/V), NaCl 0. 5% (W/V), 50//g /ml T > fc“ •> V >XCf»^l. 4X (W/V 
Xi-^ISL, 37°CTr^#L/-c 0 16B#fyH&, fctJ31 Lfcn d ^-£LB-ampig*&[><^ 

hMJ ^ h>U (W/VX (W/V), NaCl 0. 5% (W/V)&tf50 .ag/m 

1 T ^ s V -•'XOml^A 37°CT : 188#p B ^^l*^^.^yfj : 0 / Co - ®^#fgiOml £-2 

L©±KLB-amp#ife|cfc*u 30 o C^6Btp B ^Mig# L fc« s 8,OOOr. P .m. TIO^- 

hurl o.m kh 2 po< c pH 

7.8), 2mM EDTA, h 2mg/miy p * 5 

«W#R20nHc®S L, MXdtilciOmg/mlcD U V"f-- A^2ml^^p L, fctfijc 

15^ilf; 0 C ©!{§®;2££- N ^ y -yU/ 7T 
*^»*25*l=««U *^=**L* # Mi,, 12,000r.p.m.^r 8 ^ 
8ISSf££M;?££fc«fcD N _H*£ LXUMmzOMmzo oLTMil 

mkL/;iMCGAl/k> 7i 7-t“ 

£ L fco 

CcDltM^c^iCo^TS®© AT Pi,*ff-£Km dm 2g) 0 c 

tLefc0 ' GGA1 ^'>^ x-5-Hf<z>ATPi,^-M5.3Kfnf4<i, filjy y tnfs? } \, 

^•>7x7-m46f, * ** ^^->7x7-lf® 2 .89mX: 

° Cl OGAAl/ly -> T i — --tf (i, IfcbJt^LT, If L < ATP 

«^fDtt*'fp]±LT^S /-ctf), t 5 c d: Lfz a 
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2 



Km (mM) 


7 ^ 'J ^ /P/P 7 1 7 *12 


0. 152 


7' > A 7 /P/b -> A i 5 — 42' 


0. 301 


GGAl7b -> 1 x7-t' 


0. 104 



>J £ AM®?S(pH7.8)^1?50 o C©MS©m©^#Ste^I'JSt/Co 

^^^50°C,20^©^S^"efc80^±O^i4 ; £r^LT4o!9. 

ij £, # 9 JW1/ •> 7 X 5 - > V A ;wu 

(§£i£^J 3 ] 

T ^ ij ^ ;b(Phot i nus pyralis)El3^©7l'v / 77:x.'5 t2^=3^ffl A. ^ PT 

3/T7-LUC (CL0NTECH*±J:91tA)10^g£50M*§£^»^ [50mM b U X-±i. 
jg CpH7. 5), lOmM MgCl 2 , lOOmM NaCl, lmM 'AtXl/d' h— ^IJPS^ 
#EcoRV(SS^AD^A)^20#&a L. 37XJT?2B$|HHHIIfrR**fttt - Ac C 
©KJfcfc^s 0. 85(©ti^7 ^ D - ^ 1 :^ l , 7AUAAAAA'> 

7 i7 -- { f©C^ ; &=>- Kt-S« ; &#t7^5O0bpCDDNA»rK'^W-r^^A^i7] 

0 til L-. 65°C _ C : 55brs1AD^'9" ^ ^ A cfc ^ L Ao r&$? L A AVW*_2'f n ;& 

CDTESW?SUOmM b ’J (pH8. 0), 0. 5mM EDTA] ^rftD A. TEiiHSn&TgSfO L 

A7iA^li»U mr^LAo &i,'#8t(12. 000 0$A 15#RU)m. 7K 
L2{£^CDbp^ A 7 — A^rAoAx J — A b A T ^ ') ii A 

^ ;l//b7 7 i -5 — -fe'fiDC5fc4ft& =1 - b"A S aA'DNAftff^^®^ L A 0 

_-^ ^ y^MLuciola lateral is)45fc©it^A->7 i 

77A= b"pHLf7-217Leu (#FffW5-244942-§-£TO«D 10 n g£50 u 1 ©$I]PSP* 
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Mflrf&T[33mM h V X (pH7. 9), lOmMIftlg?-?' 7 7 A, 66 mM!fcg£y 7 1 ) r> a, 

0.5mM &*** VJ h-/U]^Tr. ftJIEilfcBcoRV&tfNaeK^igi&J; ¥) mA)Z 

O /c 0 C ©Si£^^- N 0. 8%©{g 
/l'® Lx 'W / rtf#)VJV t s7 x7-fON^3 

- Kf S^«*$t^4.3kbpODNA»fM-*Wt--5yyP^»3{±JLs 65 0 CT55H» 
%k-t%> C ^(CcJ: t? yyl/^Skft? L/c 0 S&M t fc^VP{C2f&#OTBMW^[10mM h U x 
-$ftifc(pH8.0), 0. 5mM EDTAj^px.. TE^fi^TrlgfD Ltz 7 * y 
U H^Lfco «^HI(12,000 03£. 15#|ffl)« % 

^ — X£-#Px_ v y — 's-f i 5 — -t?©N5fcjaj} 

&a- Ff S^^^-ti'DNAilfK-^tHliRL/Co 
*“ ^ ^X^£tiycpT3/T7XUCcDEcoRV-EcoRV$fM'50ngS.£fpHLf7-217Leu CDEcoR 
V-NaeIBfM*50ng*20^1«DDNAU 300iJi&©T4DNA U 

in LT^ 15 0 C£16BtfyH >4- h Ltz 0 SJftM7&£ffil>T;*;§§®JM109£:/N 

i ~ /s >(Hana-han)©^^[DNA Cloning, HlH, ^109-135H(1985)] {c «fc «9 

{cfe«©^sic;j:«9ia^^ MLN tju*v sd 

F^Mtfcu /7X; Fmm.^mmLtz 0 coy^x; F 

' r ^ ^ ) Fcfc 0 £j£?:'(T^t\ AB ! 373A DNA A — — (~T ~? 3 'l p 

^yt'>xrAxiii> •? c t^^mm&mmLtz (ie?ij# 

^9) o £ /Cs CO^SE^llJ; liR^n^ if i$tl5 7 ; ; »J^^i|f 
-=r 1 0 (--Tp: L /Co uOi-pjcLT W ^tltzzf ^ X x F^rpHHAl £^:g Lfz a 
7 '-?^^ KpHHAl^-ffi C'T^MKJ M109^^±iS^T^{c«fc 

^:M®jmio9(phhai) &&tz 0 &&;*:JJ&®jmio9(phhai) m\ x*g£%^£ 

^X^Xll&^W^j^riCFERM BP-6203ch LTfFst^ tlTl’ 1 6 0 

$C,,C ' H«jl ftgm-141592^& 

nvjj&Ts-Mm&mt l ^ 0 c ©wmm^hhaix -> 7x7-t'at^cii 

Lyco HHAUUv/^.c^— fe'lcoUTSH©ATP»C^iJ-53S?Dtt^fifj^Lfc 0 50m, VI 
hU’>>(Tricine)^^ z - ( P H7. 8 ), 0. 2mM ^ 7 x'J^ i 0m M MgSO.,^^ 




WO 99/02697 



PCT/JP98/02936 



t>2. OmM£ X^-fb £ tbAc ch ^ tf 

, y fp ;U 5. y y - ^ — ML3000tC ct *9 PJ!£ F Aa 0 >_ tl cfc *9 HHA1 /b 9 7 x 9 tf 
©ATPlc*r-r5Sa5R]tt(Km<i)^^*^^ 3^) o C©HHAl;l/*>77 T 

y ij # 49 7 ;W ;b '> 7 x -5 — 4 ^ 7ii ^ jV Jl : y y x. 7 — -b <b £b$£ L ATP X 

Ltb' £ fc&X *- ^ ^ Co 



Iff 3 



Km (mM) 


7 y >J t! A 7 7W1/ > 7x7-^' 


0 . 161 


'V-T 7 /J9 ^ 7WF 7/7 x7“F 


0. 197 


HHAUF7 7 x7-^' 


0. 123 



mmm 4 3 

;U ->7 Kironde^©7^& [ Bioc 

hem. J.,259,421-426M(1989)] KftoX. 0 . 8 Mt Fn + 9^7 i >, lmM EDTA 
fe^frO.lMU >i£X F >J 7 A/Xy 7 t-CpH 6. Oj^FlfcVX. mMWtt 
* = K P GGAl£65°CX 2 HFIffllLfc= tz~7z> 7^ - G60 DNA 

y p_ p'Nick^7 5 A(Pharmacia£±SSDXlft^S. Lx &l/'X> ^-®^7X; F'XAfU 
@ LAco 

% ^fL/cJFKfe^^^bB-ampy U— F {'*2 F F ’J A F >1. OXCW/V) > 

+ x0 .5% (W/VX NaCl 0.5% (W/VX «fvl. 5X(W/V)&tf50 ^ g/mlT > f •> U >] 

±X\ 37°C> 12^Pb1^W^-^Ao ^iLfc 3 D --^-FDF/bD-X7^b 
L. <97 0 ^ X f£ 7 -f /!/ 7 — - 2 r 0. 5mM/F > 77 x. >J >£-13 AO. 1 M J? 2 H y gg -9- F 
ij 7 U^-j -y r — (pH5. 0) [Wood&DeLuca, Anal. Biochem. , 161, 501-507H (1987)] X 
/ILAao - U fl9fc*©±#Lrt:*fc£3t**f SC 

AMMJM109 (pGGA2-l) * 9vl3i^JM109 (pGGAl-4) RAtMI 
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it JM109 (pGGA2-4) t^&Ltz<> M ibtlfz^mm JM109(pGGA2-l), *:jgffiJM109( 
pGGAl-4)&D : '^cM®JM109(pGGA2-4)(i N XSt&flrl 
^FBRM BP-6206, FERM BP-6205&tfFERM BP-6204 t 

^O#J:0T^'JSDSS«:ffll't^7 7i ZtlZ><D7z>Xi 

[> (7^74 

->XfAXti) ABI 373A DNA'>-^ 2 C>^- ( 7 ^ 5 ^ 

FVWt'>.XfAXti) £fT*£ 9 C (H4H 

) o 




tiLS&O'T $ 



zkm$ 


|JM109(pGGA2-l) 


656{\l 


C— T 


21967 


Thr^I] e 


^:MhJM109(pGGA1-4) 


868fc 


G— A 


29067 


Val-M J e 




|JM109(pGGA2-4) 


71567 


G-^A 


23967 


Val — -> lie 



$ !w s ^Jfeit JM109(pGGA2 1), ^^BJM109(pGGAl-4)S.D ; ’^JJ§g JM109(pGGA 
2-4)t^£>, 1 {^■sStt©^’i^{ci cfc 0 fcfci L , 4^itfi I F-l-141592-^-:£ 

&&&<OJ?&’CCtlb(D$LmmWm*:mkLtz 0 M4tLtLm&%:&A r ^ cGAI T21 
QlJUzsV* 5--t£, GGA1 V290I/l/-> 7x7 — -tf&.7FGGAl V239I A/J/7x7-b*i 
^^Lfco ClXbOiKcol't, SSATP(C^f-f ^W^^(Vmax/Km)^^L 
7c 0 50mMh U '»^'y7 r-(pH7. 8), 2. OmM/l/ ->7i V > , 1 OmM M 

gSO^OATP^-OmM^l. 0x10” 3 mUt 

z t {c J; n fzo C<7>£ 71/ i J J -? — ML3000 -i ± 7 - . y £ ^j-go) £. 

70M10#I^Sij^L, MM^(Vmax/K 
m)^r^<a67Co % 5 =fc 9 1 C, 21967, 29067, 239f£cD -g . 7 ^ y g£ £.g£jg! $ 

it 3 C i iZ «k 0 , GGA1/U 77x7-t'|^ ±16 6 C i *< 5 ttg £ n 

tZ 0 
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5 



Vmax/Km (xl0° RLU/mg) 


GGA1A77 x-5 —-b' 


1. 22 


GGA1 T219IA7 7 x 5 -4f 


2. 16 


GGA1 V2901A7 7 i)-L' 


1. 70 


GGA1 V239IA7 7 x 7 — Hr 


1. 58 



mtem 5 3 

ALfco 

fgi^cDSAfCte^'f ^ tN‘ 7 7L & 3?7t/ 7 7 x ^ x - F pHLf 7: 

(4^[||]ijZ2-171189^£#gf2tS)^^Mx fief!]#-?- 11 (AGAGATCCAA TTTATGGAAA C) 
S.CJ'SE^iJ#'^ 12 (AGCGTGAGAA AATCTGATCA O'C'Tjx $ tl 6 4* <j377L':T~^b ; £:7° 
7 -f 7 -iLtlA tlTA' -SO. 5mM©Mn 2 + 

(A JOURNAL OF METHODS IN CELL AND MOLECULAR BIOLOGY, Vol 1, No. 1 (1989) p 
pll-15) T-^&Gi^PCRRJS^T^ Ao 

y_ ;l/ ^^p^_ N j -a fco # ^nADNA^-HCFTE^Srf^iC'/g;® 

u T4tf V 7 7 K ^-^7<„ 7 r-*. 10*tt©T4tf ') 7 7 7*^ K* 

A-4r' (^S1£*±S) 37°C. 30ftfHIRl&&ffte ^ ^L^T\ C©SJ£ 

0 8 % 7) 1J£® ,(?. 7 A □ — 7. '‘r/L'IHxl t'-'fft L- ^5kbp<7) DNAftff)^ ^ a 
til U 65^55^^-^ £ ^ ^ 7" L Ac iMt/; 

/1 f7Kc2 / fS'§©TE^ : (ii [lOmM b 'J 7-^® ( pH 8 . 0), 0. 5mM EDTA] -Sr in TEjjHiij 
L tz 7 x 7 — Ln jtSL^o ia.4!,' 5^)11 (12, OOOOUlzA 155)" 

p B ^)^ N ykm&ftM L2^tAt^7 7 

- © £ -o K LT&5kbp©DNA»Hn £0^ L A«> M L A&j5kbp©DNAIfrJA50ng£-, 
20 ii 1CDDNA U A — lO^-ftT^ DNA U A — 4? (M'fetfU fixity) 
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* DL ' 15°CT?16B#Pb 1^ h LfCo 

^ >(Hana-han)cD^& [DNA Cloning, IHl^ N ^109 -135M(1985)]{C X 9BM$z 
mb. LB+Amp7°U-B ('<? hhVzfh>1.0 % (W/V) , mm^*X 0 . 5 % (W 
/V) , NaClO. 5% (W/V) , s<? YTtf- 1.4% (W/V) , 7 > t° -> >) > 50 u 1/ 
ml) JrX\ 7 > tf b U >itf4 © 7 p^. — 

tt}^ L/c =1 a_ — L/cCD'fes 1 (cfSifecD^rj^fc x 15 

^^UMLAco Hi^^- IOOmM y 7 T — (pH5. 5)<4 :| > 25°C> 22^p B 1MS L 

s Tg'te^'fgfF L/S C^CDT.^ \l — ^ o tz 0 1P£!ST?W:#J70 

OTl^ftWUUoci^u 

'&Z>tltz 0 Cl©«cJ:J57^ySDStt»cJ:^T^^5 K^ffiOtBLs 7 V 75 
^ ^ >^"4- -y h (775^ K/'Vt J/'XfAXtti) (cx 

t) /Sl,' N ABI 373A DNA is— ? jz y-y — (7 7 ° 7 X tyXfAXIi 

M) 5 C iTr^ie^j^StSSt^ (E3&J#-fg-13) <, :© 

^*ie?ax^*j£*i3 7 ^ ;mm*mjmm4^Ltz 0 jaioioctr 

ibftW5X; K^rpHLKI t-fiig, LtZo 

7> ’ X ' HpHLKI^rffll'T^:®® JM109^^-±ie^j® (c X $ L tz 0 

^<Dt%mt,titz±mm jmioq ( P HLKi)(ix^s^^^x^x*s«^ { - 

FERM BP-6347 <t UT^ft $ tlTV' 60 

^-ti&LBJ$M-ei§MLfz<Dt>, mi&m 1 t-sei&o^&fcx <om.WM^mm l 

' ^M s Pl-141592^42r«S5«©^t?»*^^kLfco C (HLKl7l/-> 
7l ^~^ i^lxa^©A\ y 7 r-^X25°(X 22^P B 1MSLfc©-t,CD^#^ 
LAc (m 1 HI) o ^bftAcHLKI/U:77 ^ 3? 1 HX «9 pH5. 0^ 

bio.ooiA^iEfflx^«^±©aMtt^7Ft-c:<t^ijoAco JiywxMi L 

~C^ W 6 l^(c P H5. 0;^ b 6 . 0S.C>'pH9. Ofa blO. OCD^a^cD^Wf^ii.^Tjk Ltz a 

g&tt#J<m00mM mM'<v7T-( P H5.0)lZ&^T. HLKI/l/ y 7 x 

* ■“***' *fc s IOOmM Mes- 

•y7r-( P H5.5) iCfcH'T. L Ac 0 7 Xt70#I©1 

OOrcM CHESy<y 7r-( P H9.0)lc4bH'Ts HLKI/U ^7x5 — tr iX ^ 

^J- L2. 51^J^±CD^#r5tt^-x L, XAc. IOOmM CHES/< -y 7 r - (pH9. 5){z)o^T 
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, HLKlA'i'7 LTl.'6^ 

0;lc. 5 i- yS4.^TWpH6. 

5(1IW«b'<»7t-) *^PH8.5 (lOOrtl TAPS^^r-) TrS5ffllc*tU 

HLKWl/->7*5-^«l> H6 - 0 ~PH6.5 (lOOmM Mes'<-s»7 r-) *^pH9.0 (100 

„ . ^ y-hm^a d©diii HLKI^->7 

mM TAPS'*? 7 t“) T » S «- c fl'TU *> ° 



JgU:©*§m<fc!K HLKI/W'>7 









^ 6 





S?'M 


7 7P ts U 'B 


iM 




fp®^?7 7- 


Mes /H77- 


CHES/H'7 7- 


CAPS/H77- 


pH 


5. 0 5. 5 


5. 5 6. 0 


9. 0 9. 5 


10. 0 


^ 'rm&M 

HLKl/P>7i7-t' 


18. 0 66. 0 
46.0 102 


3. 90 12. 0 
26.3 61.0 


13.3 2.10 

33. 9 28. 8 


0. 800 
13. 7 
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mmm 

I5?»J## : 1 

mmcDMg : 21 

SS^iJcDM : ;fg@£ 
h ^ o - : 

i£^<J©SH : i©ii ^DNA 

mm : 

CTCTAGCATG CGAAAATCTA G 

mmw^- : 2 
: 20 

mm com 
mcom . : — 2Mjt 

h ^ D x - : 

K?»J©«S : ii k<D%M ^DNA 
§£^J : 

CTGCAGGCCT GCAAGCTTGG 

se^'j#-^ : 3 
: 21 

ME.mcom : 

$s©f& : 

h 7 f.no - : jg&ft 

mmcomm : mcomm mdna 

SC^lJ : 

ATCCTTTGTA TTTGATTAAA G 
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i ■ 4 
]©g£ : 20 

Se^ljOM : 

§ii©lfc : — 
p rft p -y - : lit 
|£^i]©®tS : n^ DNA 

S£?IJ : 

TCTAGAGTCG ACCTGCAGGC 



|£^lj#-t : 5 
I£?|J©§£ : 552 

p P V s — : UliMtK 
I£^lJ©aH : F 

I£?iJ©j£2il : ^ ^ >>T t“7? 'J X 

ie?ij : 

Met Glu Asn Met Glu Asn Asp Glu Asn lie Val Val Gly Pro Lys 

l 5 10 15 

Pro Phe Tyr Pro lie Glu Glu Gly Ser Ala Gly Thr Gin Leu Arg 

20 25 30 

Lys Tyr Met Glu Arg Tyr Ala Lys Leu Gly Ala lie Ala Phe Thr 
35 40 45 

Asn Ala Val Thr Gly Val Asp Tyr Ser Tyr Ala Glu Tyr Leu Glu 
50 55 60 

Lys Ser Cys Cys Leu Gly Lys Ala Leu Gin Asn Tyr Gly Leu Val 
65 70 75 

Val Asp Gly Arg lie Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe 

80 85 90 

Phe lie Pro Val lie Ala Gly Leu Phe lie Gly Val Gly Val Ala 
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95 



100 



105 



Pro Thr Asn Glu He Tyr Thr Leu Arg Glu Leu Val His Ser Leu 



no 



115 



1 20 



Gly lie Ser Lys Pro Thr lie Val Phe Ser Ser Lys Lys Gly Leu 



125 



130 



Asp Lys Val He Thr Val Gin Lys Thr Val Thr Thr He Lys 



140 



145 



135 

Thr 

150 



He Val lie Leu Asp Ser Lys Val Asp Tyr Arg Gly Tyr Gin Cys 



155 



160 



165 



Leu Asp Thr Phe He Lys Arg Asn Thr Pro Pro Gly Phe Gin Ala 



170 



175 



180 



Ser Ser Phe Lys Thr Val Glu Val Asp Arg Lys Glu Gin Val Ala 

185 190 195 

Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 

200 205 210 

Gin Leu Thr His Glu Asn Thr Val Thr Arg Phe Ser His Ala Arg 

215 220 225 

ASP Pro lie Phe Gly Aon Gin lie lie Pro Asp Thr Ala lie Leu 

230 235 240 

Ser Val Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu 



245 



250 



255 



Cly Tyr Leu lie Cys Gly Phe Arg Val Val Leu Met Tyr Arg Phe 

260 265 27 0 

Clu Glu Glu Leu Phe Leu Arg Ser Leu Gin Asp Tyr Lys „ e Gin 



275 



280 



285 



Ser Ala Leu Leu Val Pro Thr Leu Phe Ser Phe Phe Ala Lys Ser 



290 



295 



300 



Thr Leu lie Asp Lys Tyr Asp Leu Ser Asn Leu His Clu lie Ala 



305 



310 



315 
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Ser Gly Gly Ala Pro Leu Ser Lys Glu Val -Cl y Clu Ala Val Ala 
320 325 330 

Lys Arg Phe His Leu Pro Gly lie Arg Gin Gly Tyr Gly Leu Thr 
335 340 345 

Glu Thr Thr Ser Ala lie Leu lie Thr Pro Glu Gly Asp Asp Lys 

350 355 360 

Pro Gly Ala Val Gly Lys Val Val Pro Phe Phe Glu Ala Lys Val 

365 370 375 

Val Asp Leu Asp Thr Gly Lys Thr Leu Gly Val Asn Gin Arg Gly 

380 385 390 

Glu Leu Cys Val Arg Gly Pro Met lie Met Ser Gly Tyr Val Asn 

395 400 405 

Asn Pro Glu Ala Thr Asn Ala Leu lie Asp Lys Asp Gly Trp Leu 

410 415 420 

His Ser Gly Asp He Ala Tyr Trp Asp Glu Asp Glu His Phe Phe 

425 430 435 

He Val Asp Arg Leu Lys Ser Leu lie Lys Tyr Lys Gly Tyr Gin 

440 445 450 

Val Ala Pro Ala Glu Leu Glu Ser He Leu Leu Gin His Pro Asn 

455 460 465 

He Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly 

470 475 480 

Glu Leu Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met 
485 490 495 

Thr Glu Lys Glu He Val Asp Tyr Val Ala Ser Gin Val Thr Thr 

500 505 510 

Ala Lys Lys Leu Arg Gly Gly Val Val Phe Val Asp Glu Val Pro 

515 520 525 

Lys Gly Leu Thr Gly Lys Leu Asp Ala Arg Lys He Arg Glu lie 
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5 30 535 

Leu lie Lys Ala Lys Lys Gly Gly Lys Ser lys Leu 



545 



550 552 



540 



: 6 

le^lj £>&£ : 1656 
se^lj COM : 
m<Dm 

h # o V — : iSIJ^ 
nmcDmm : cDNA to mRNA 

^ : • t °7 <J x 

BE*! : 

ATG GAA AAC ATG GAA AAC GAT GAA AAT ATT GTA GTT GGA CCT AAA CCG 

TTT TAC CCT ATC GAA GAG GGA TCT GCT GGA ACA CAA TTA CGC AAA TAC 

ATG GAG CGA TAT GCA AAA CTT GGC GCA ATT GCT TTT ACA AAT GCA GTT 

ACT GGT GTT GAT TAT TCT TAC GCC GAA TAC TTG GAG AAA TCA TGT TGT 

CTA GGA AAA GCT TTG CAA AAT TAT GGT TTG GTT GTT GAT GGC AGA ATT 

GCG TTA TGC ACT GAA AAC TGT GAA GAA TTT TTT ATT CCT GTA ATA GCC 

GGA CTGJTT ATA GGT GTA GGT GTT GCA CCC ACT AAT GAG ATT TAC ACT 
TTA CGT GAA CTG GTT CAC ACT TTA GGT ATC TCT AAA CCA ACA ATT GTA 

TTT ACT TCT AAA AAA GGC TTA GAT AAA GTT ATA ACA GTA CAG AAA ACA 

GTA ACT ACT ATT AAA ACC ATT GTT ATA CTA GAT AGC AAA GTT CAT TAT 

CGA GGA TAT CAA TGT CTG GAC ACC TTT ATA AAA AGA AAC ACT CCA CCA 

GCT TTT CAA GCA TCC ACT TTC AAA ACT GTG GAA GTT GAC CGT AAA GAA 
CAA GTT GCT CTT ATA ATG AAC TCT TCG GGT TCT ACC GGT TTG CCA AAA 

GGC GTA CAA CTT ACT CAC GAA AAT ACA GTC ACT AGA TTT TCC CAT GCC 

AGA GAT CCT ATT TTT GGC AAT CAA ATC ATT CCG GAT ACT GCG ATT TTA 

ACT CTT GTT CCA TTC CAT CAC GGT TTT CGA ATG TTT ACT ACA CTC GGA 

TAT TTG ATA TGT GCA TTT CCA GTC GTC TTA ATG TAT AGA TTT GAA GAA 

2 -1 



48 

96 

144 

192 

240 

288 

336 

384 

432 

480 

528 

576 

624 

672 

720 

768 

816 
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GAG CTG TTT TTA CGA TCC 
CTA GTA CCA ACC CTA TTT 
AAA TAC GAT TTA TCT AAT 
CTT TCG AAA GAA GTC GGG 
GGG ATA CGA CAA GGA TAT 
ATT ACA CCC GAG GGG GAT 
CCA TTT TTT GAA GCG AAG 
GGC GTT AAT CAG AGA GGC 
TCC GGT TAT GTA AAC AAT 
GAT GGA TGG CTA CAT TCT 
CAC TTC TTC ATA GTT GAC 
TAT CAG GTG GCC CCC GCT 
AAC ATC TTC GAC GCG GGC 
GAA CTT CCC GCC GCC GTT 
GAA AAA GAG ATC GTG GAT 
AAG TTG CGC GGA GGA GTT 
ACC GGA AAA CTC GAC GCA 
AAG AAG GGC GGA AAG TCC 



CTT CAG GAT TAC AAA ATT 
TCA TTC TTC GCC AAA AGC 
TTA CAC GAA ATT GCT TCT 
GAA GCG GTT GCA AAA CGC 
GGG CTC ACT GAG ACT ACA 
GAT AAA CCG GGC GCG GTC 
GTT GTG GAT CTG GAT ACC 
GAA TTA TGT GTC AGA GGA 
CCG GAA GCG ACC AAC GCC 
GGA GAC ATA GCT TAC TGG 
CGC TTG AAG TCT TTA ATT 
GAA TTG GAA TCG ATA TTG 
GTG GCA GGT CTT CCC GAC 
GTT GTT TTG GAG CAC GGA 
TAC GTC GCC AGT CAA GTA 
GTG TTT GTG GAC GAA GTA 
AGA AAA ATC AGA GAG ATC 
AAA TTG 
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CAA AGT GCG TTG 864 
ACT CTG ATT GAC 912 
GGG GGC GCA CCT 960 
TTC CAT CTT CCA 1008 
TCA GCT ATT CTG 1056 
GGT AAA GTT GTT 1104 
GGG AAA ACG CTG 1152 
CCT ATG ATT ATG 1200 
TTG ATT GAC AAG 1248 
GAC GAA GAC GAA 1296 
AAA TAC AAA GGA 1344 
TTA CAA CAC CCC 1392 
GAT GAC GCC GGT 1440 
AAG ACG ATG ACG 1488 
ACA ACC GCG AAA 1536 
CCG AAA GGT CTT 1584 
CTC ATA AAG GCC 1632 
1656 



: 7 
: 552 

I^IJOM : 7 J It 
I s 4^ □ 7 ! L^L 'i^ 

I£?l j©SS : K 

• 7 JU > 7 7&.C/7 if-f TX ■ t‘5 'J X 

ie?'J : 

Met Glu Asn Met G 1 u Asn Asp Glu Asn lie Val Val Gly Pro Lys 
1 5 10 I 5 

Pro Phe Tyr Pro He Glu Glu Gly Ser Ala Gly Thr Gin Leu Arg 
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20 25 30 

Lys Tyr Met Glu Arg Tyr Ala Lys Leu Gly Ala lie Ala Phe Thr 
35 40 45 

Asn Ala Val Thr Gly Val Asp Tyr Ser Tyr Ala Glu Tyr Leu Glu 

50 55 60 

Lys Ser Cys Cys Leu Gly Lys Ala Leu Gin Asn Tyr Gly Leu Val 
65 70 75 

Val Asp Gly Arg He Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe 
80 S5 90 

Phe lie Pro Val He Ala Gly Leu Phe He Gly Val Gly Val Ala 
95 100 105 

Pro Thr Asn Glu lie Tyr Thr Leu Arg Glu Leu Val His Ser Leu 

110 115 120 

Gly lie Ser Lys Pro Thr He Val Phe Ser Ser Lys Lys Gly Leu 

125 130 135 

Asp Lys Val He Thr Val Gin Lys Thr Val Thr Thr He Lys Thr 

140 145 150 

He Val He Leu Asp Ser Lys Val AspTyr Arg Gly Tyr Gin Cys 

155 160 leg 

Leu Asp Thr Phe lie Lys Arg Asn Thr Pro Pro Gly Phe Gin Ala 

170 175 180 

Ser Ser Phe Lys Thr Val Glu Val Asp Arg Lys Glu Gin Val Ala 

185 1 90 195 

Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 

200 205 210 

Gin Leu Thr His Glu Asn lie Val Thr Arg Phe Ser His Ala Arg 

215 220 225 

Asp Pro lie Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala Val Leu 

230 235 240 
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Thr Val Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu 
245 250 255 

Gly Tyr Leu He Cys Gly Phe Arg Val Val Met Leu Thr Lys Phe 

260 265 270 

Asp Glu Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Thr 

275 280 285 

Ser Val lie Leu Val Pro Thr Leu Phe Ala lie Leu Asn Lys Ser 

290 295 300 

Glu Leu Leu Asn Lys Tyr Asp Leu Ser Asn Leu Val Glu lie Ala 

305 310 315 

Ser Gly Gly Ala Pro Leu Ser Lys Glu Val Gly Glu Ala Val Ala 

320 325 330 

Arg Arg Phe Asn Leu Pro Gly Val Arg Gin Gly Tyr Gly Leu Thr 

335 340 345 

Glu Thr Thr Ser Ala lie lie lie Thr Pro Glu Gly Asp Asp Lys 
350 355 360 

Pro Gly Ala Ser Gly Lys Val Val Pro Leu Phe Lys Ala Lys Val 

365 370 375 

He Asp Leu Asp Thr Lys Lys Ser Leu Gly Pro Asn Arg Arg Gly 

380 385 390 

Glu Val Cys Val Lys Gly Pro Met Leu Met Lys Gly Tyr Val Asn 

395 400 405 

Asn Pro Glu Ala Thr Lys Glu Leu lie Asp Glu Glu Gly Trp Leu 
410 415 420 

His Thr Gly Asp lie Gly Tyr Tyr Asp Glu Glu Lys His Phe Phe 

425 430 435 

lie Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 

440 445 450 

Val Ala Pro Ala Glu Leu Glu Ser He Leu Leu Gin His Pro Asn 
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455 460 465 

lie Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly 

470 475 480 

Glu Leu Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met 

485 490 495 

Thr Glu Lys Glu lie Val Asp Tyr Val Ala Ser Gin Val Thr Thr 

500 505 510 

Ala Lys Lys Leu Arg Gly Gly Val Val Phe Val Asp Glu Val Pro 

515 520 525 

Lys Gly Leu Thr Gly Lys Leu Asp Ala Arg Lys He Arg Glu lie 

530 535 540 

Leu He Lys Ala Lys Lys Gly Gly Lys Ser Lys Leu 

545 550 552 



: 8 

: 1656 

ge^fJCDiy : 

£Mco£k : 

b u i? — : oolite 

: cDNA to mRNA 

: ^'>^5 • i J x 

mm : 

ATG GAA AAC ATG GAA AAC GAT GAA AAT ATT GTA GTT GGA CCT AAA CCG 48 

TTT TAC CCT ATC GAA GAG GGA TCT GCT GGA ACA CAA TTA CGC AAA TAC 96 

ATC CAC CGA TAT GCA AAA CTT GGC GCA ATT GCT TTT ACA AAT GCA GTT 144 

ACT GGT GTT GAT TAT TCT TAC GCC GAA TAC TTG GAG AAA TCA TGT TGT 192 

CTA CGA AAA GCT TTG CAA AAT TAT GGT TTG CTT GTT CAT GGC AGA ATT 240 

CCG TTA TGC AGT GAA AAC TCT GAA GAA TTT TTT ATT CCT CTA ATA GCC 288 

GGA CTG TTT ATA GGT GTA CCT CTT GCA CCC ACT AAT GAG ATT TAC ACT 336 
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TTA CGT GAA CTG GTT CAC ACT TTA GGT ATC TCT AAA CCA ACA ATT GTA 384 
TTT ACT TCT AAA AAA GGC TTA GAT AAA GTT ATA ACA GTA CAG AAA ACA 432 
GTA ACT ACT ATT AAA ACC ATT GTT ATA CTA GAT AGC AAA GTT GAT TAT 480 

CGA GGA TAT CAA TGT CTG GAC ACC TTT ATA AAA AGA AAC ACT CCA CCA 528 

GGT TTT CAA GCA TCC ACT TTC AAA ACT GTG GAA GTT GAC CGT AAA GAA 576 

CAA GTT GCT CTT ATA ATG AAC TCT TCG GGT TCT ACC GGT TTG CCA AAA 624 

GGC GTA CAA CTT ACT CAC GAA AAT ATA GTC ACT AGA TTT TCT CAT GCT 672 

AGA GAT CCG ATT TAT GGT AAC CAA GTT TCA CCA GGC ACC GCT GTT TTA 720 

ACT GTC GTT CCA TTC CAT CAT GGT TTT GGT ATG TTC ACT ACT CTA GGG 768 
TAT TTA ATT TGT GGT TTT CGT GTT GTA ATG TTA ACA AAA TTC GAT GAA 816 
GAA ACA TTT TTA AAA ACT CTA CAA GAT TAT AAA TGT ACA ACT GTT ATT 864 
CTT GTA CCG ACC TTG TTT GCA ATT CTC AAC AAA ACT GAA TTA CTC AAT 912 
AAA TAC GAT TTG TCA AAT TTA GTT GAG ATT GCA TCT GGC GGA GCA CCT 960 
TTA TCA AAA GAA GTT GGT GAA GCT GTT GCT AGA CGC TTT AAT CTT CCC 1008 
GGT GTT CGT CAA GGT TAT GGT TTA ACA GAA ACA ACA TCT GCC ATT ATT 1056 
ATT ACA CCG GAA GGT GAC GAT AAA CCA GGA GCT TCT GGA AAA GTC GTG 1104 
CCG TTG TTT AAA GCA AAA GTT ATT GAT CTT GAT ACT AAA AAA TCT TTA 1152 
GGT CCT AAC AGA CGT GGA GAA GTT TGT GTT AAA GGA CCT ATG CTT ATG 1200 
AAA GGT TAT GTA AAT AAT CCA GAA GCA ACA AAA GAA CTT ATT GAC GAA 1248 
GAA GGT TGG CTG CAC ACC GGA GAT ATT GGA TAT TAT GAT GAA GAA AAA 1296 
CAT TTC TTT ATT GTC GAT CGT TTG AAG TCT TTA ATC AAA TAC AAA GGA 1344 
TAT CAG GTG GCC CCC GCT GAA TTG GAA TCG ATA TTG TTA CAA CAC CCC 1392 
AAC ATC TTC GAC GCG GGC GTG GCA GGT CTT CCC GAC GAT GAC GCC GGT 1440 
GAA CTT CCC GCC GCC GTT GTT GTT TTG GAG CAC GGA AAG ACG ATG ACG 1488 
GAA AAA GAG ATC GTG GAT TAC GTC GCC AGT CAA GTA ACA ACC GCG AAA 1536 
AAG TTG CGC GGA GGA GTT GTG TTT GTG GAC GAA GTA CCG AAA GGT CTT 1584 
ACC GGA AAA CTC GAC GCA AGA AAA ATC AGA GAG ATC CTC ATA AAG GCC 1632 
AAG AAC GCC GGA AAG TCC AAA TTG 1656 
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: 9 

I£?'J<£>S£ : 1656 

iejij©M : mm 
ge^ijO^^g : cDNA to mRNA 

itSM : • 7T7IJX, - k‘7'Jx 

ie^ij : 

ATG GAA AAC ATG GAG AAC GAT GAA AAT ATT GTG TAT GGT CCT GAA CCA 48 
TTT TAC CCT ATT GAA GAG GGA TCT GCT GGA GCA CAA TTG CGC AAG TAT 96 
ATG GAT CGA TAT GCA AAA CTT GGA GCA ATT GCT TTT ACT AAC CCA CTT 144 
ACC GGT GTC CAT TAT ACG TAC CCC GAA TAC TTA GAA AAA TCA TGC TGT 192 
CTA GGA GAG GCT TTA AAG AAT TAT GGT TTG GTT GTT GAT GGA AGA ATT 240 
GCG TTA TGC ACT GAA AAC TGT GAA GAA TTC TTT ATT CCT CTA TTA GCC 288 
GGT TTA TTT ATA GGT GTC GGT GTG GCT CCA ACT AAT GAG ATT TAC ACT 336 
CTA CGT GAA TTG CTT CAC ACT TTA GGC ATC TCT AAC CCA ACA ATT GTA ' 384 
TTT AGT TCT AAA AAA CGA TTA CAT AAA GTT ATA ACT OTA CAA AAA ACG 432 
GTA ACT GCT ATT AAA ACC ATT GTT ATA TTC GAC ACC AAA CTC CAT TAT 480 
AGA GGT TAT CAA TCC ATC GAC AAC TTT ATT AAA AAA AAC ACT CCA CAA 528 
GGT TTC AAA GGA TCA AGT TTT AAA ACT CTA GAA GTT AAC CCC AAA GAA 576 
CAA GTT GCT CTT ATA ATG AAC TCT TCG GCT TCA ACC CGT TTG CCA AAA 624 
GGT GTG CAA CTT ACT CAT CAA AAT TTG GTC ACT ACA TTT TCT CAC GCT 672 
AGA GAT CCA ATT TAT GCA AAC CAA CTT TCA CCA CCC ACG CCT ATT TTA 720 
ACT GTA GTA CCA TTC CAT CAT GGT TTT CCT ATG TTT ACT ACT TTA CCC 768 
TAT CTA ACT TCT COT TTT CCT ATT GTC ATG TTA ACC AAA TTT GAC CAA 816 
GAC ACT TTT TTA AAA ACA CTG CAA CAT TAC AAA TCT TCA ACC CTT ATT 864 
CTT CTA CCC ACT TTC TTT CCA ATT CTT AAT ACA ACT CAA TTA CTC CAT 912 
AAA TAT GAT TTA TCA AAT TTA GTT GAA ATT CCA TCT GCC CCA CCA CCT 960 
TTA TCT AAA GAA ATT CCT CAA CCT CTT CCT ACA CCT TTT AAT TTA CCC 1008 

3 0 
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GGT GTT CGT CAA GGC TAT GGT TTA ACA GAA ACA ACC TCT GCA ATT ATT 1056 
ATC ACA CCG GAA GGC GAT CAT AAA CCA GGT GCT TCT GGC AAA GTT GTG 1104 
CCA TTA TTT AAA GCA AAA GTT ATC GAT CTT GAT ACT AAA AAA ACT TTG 1152 
GGC CCG AAC AGA CGT GGA GAA GTT TGT GTA AAG GGT CCT ATG CTT ATG 1200 
AAA GGT TAT GTA GAT AAT CCA GAA GCA ACA AGA GAA ATC ATA GAT GAA 1248 
GAA GGT TGG TTG CAC ACA GGA GAT ATT GGG TAT TAC GAT GAA GAA AAA 1296 
CAT TTC TTT ATC GTG GAT CGT TTG AAG TCT TTA ATC AAA TAC AAA GGA 1344 
TAT CAG GTG GCC CCC GCT GAA TTG GAA TCG ATA TTG TTA CAA CAC CCC 1392 
AAC ATC TTC GAC GCG GGC GTG GCA GGT CTT CCC GAC GAT GAC GCC GGT 1440 
GAA CTT CCC GCC GCC GTT GTT GTT TTG GAG CAC GGA AAG ACG ATG ACG 1488 
GAA AAA GAG ATC GTG GAT TAC GTC GCC ACT CAA GTA ACA ACC GCG AAA 1536 
AAG TTG CGC GGA GGA GTT GTG TTT GTG GAC GAA GTA CCG AAA GGT CTT 1584 
ACC GGA AAA CTC GAC GCA AGA AAA ATC AGA GAG ATC CTC ATA AAG GCC 1632 
AAG AAG GGC GGA AAG TCC AAA TTG 1656 

: 1 0 
: 552 

SE5I ]<Z>m : 7; 7® 

K'oy- •• itSitfc 

• 7f 7 'J 7s 7 -a t ~ -r X • 

IE?'J : 

Met Glu Asn Met Glu Asn Asp Glu Asn lie Val Tyr Gly Pro Glu 

1 5 10 15 

Pro Phe Tyr Pro lie Glu Glu Gly Ser Ala Gly Ala Gin Leu Arg 

20 25 30 

Lys Tyr Met Asp Arg Tyr Ala Lys Leu Gly Ala lie Ala Phe Thr 

35 40 45 

Asn Ala Leu Thr Gly Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu 
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50 



55 60 
Lys Ser Cys Cys Leu Cly Olu Ala Leu Lys Asn Tyr Cly Leu Val 

65 70 75 

Val Asp Cly Arg He Ala Leu Cys Ser Clu Asn Cys Clu Glu Phe 

80 35 90 

Phe lie Pro Val Leu Ala Cly Leu Phe lie Cly Val Cly Val Ala 

95 100 105 

Pro Thr Asn Glu lie Tyr Thr Leu Arg Clu leu Val His Ser Leu 

110 H5 120 

Cly lie Ser Lys Pro Thr lie Val Phe Ser Ser Lys Lys Cly Leu 

125 130 135 

Asp Lys Val He Thr Val Gin Lys Thr Val Thr Ala lie Lys Thr 

140 145 150 

lie Val He Leu Asp Ser Lys Val Asp Tyr Arg Gly Tyr Gin Ser 

155 160 165 

Met Asp Asn Phe He Lys Lys Asn Thr Pro Gin Gly Phe Lys Gly 

170 175 180 

Ser Ser Phe Lys Thr Val Glu Val Asn Arg Lys Glu Gin Val Ala 

185 190 195 

Leu lie Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 

200 205 210 

Gin Leu Thr His Glu Asn Leu Val Thr Arg Phe Ser His Ala Arg 



215 



220 



225 



Asp Pro lie Tyr Cly Asn Cln Val Ser Pro Cly Thr Ala lie Leu 
230 qqc 

240 

Thr Val Val Pro Phe His His Cly Phe Cly Met Phe Thr Thr Leu 



245 



250 



255 



Gly Tyr Leu Thr Cys Gly Phe Arg lie Val Met Leu Thr Lys Phe 

260 OP rr 
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Asp Glu G 1 u Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser 
275 280 285 

Ser Val lie Leu Val Pro Thr Leu Phe Ala lie Leu Asn Arg Ser 
290 295 300 

Glu Leu Leu Asp Lys Tyr Asp Leu Ser Asn Leu Val Glu lie Ala 
305 310 315 

Ser Gly Gly Ala Pro Leu Ser Lys Glu lie Gly Glu Ala Val Ala 

320 325 330 

Arg Arg Phe Asn Leu Pro Gly Val Arg Gin Gly Tyr Gly Leu Thr 

335 340 345 

Glu Thr Thr Ser Ala He He He Thr Pro Glu Gly Asp Asp Lys 

350 355 360 

Pro Gly Ala Ser Gly Lys Val Val Pro Leu Phe Lys Ala Lys Val 

365 370 375 

He Asp Leu Asp Thr Lys Lys Thr Leu Gly Pro Asn Arg Arg Gly 

380 385 390 

Glu Val Cys Val Lys Gly Pro Met Leu Met Lys Gly Tyr Val Asp 

395 400 405 

Asn Pro Glu Ala Thr Arg Glu lie lie Asp Glu Glu Gly Trp Leu 

410 415 420 

His Thr Gly Asp lie Gly Tyr Tyr Asp Glu Glu Lys His Phe Phe 

425 430 435 

lie Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 

440 445 450 

Val Ala Pro Ala Glu Leu Glu Ser He Leu Leu Gin His Pro Asn 

455 460 465 

He Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly 

470 475 480 

Glu Leu Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met 
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485 490 495 

Thr GJu Lys Glu He Val Asp Tyr Val Ala Ser Gin Val Thr Thr 

500 505 510 

Ala Lys Lys Leu Arg Gly Gly Val Val Phe Val Asp Glu Val Pro 

515 520 525 

Lys Gly Leu Thr Gly Lys Leu Asp Ala Arg Lys He Arg Glu lie 

530 535 

Leu lie Lys Ala Lys Lys Gly Gly Lys Ser Lys Leu 

545 550 

-f- : 1 1 
: 21 

(DM : 

§M<£>i£k : — 

L U'J— : 



540 



mm&mm. n a 

mm : 

AGAGATCCAA TTTATGGAAA C 



: 1 2 

1S?|J : 21 

mm com 

h # a is — : MiMU 

Mtmcomm .• mdna 

mm : 

AGCGTGAGAA AATCTGATCA C 
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: 1644 
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KUIJCD3L : 
i&co%k ■ — 

f' rt' O V* • 



: @E?lJ©aiI : cDNA to mRNA 

jgjg : -777^ 

■ 

ATG GAA AAC ATG GAG AAC GAT GAA AAT 

ITT TAC CCT ATT GAA GAG GGA TCT GCT 

ATG GAT CGA TAT GCA AAA CTT GGA GCA 

ACC GGT GTC GAT TAT ACG TAC GCC GAA 

CTA GGA GAG GCT TTA AAG AAT TAT GGT 

GCG TTA TGC AGT GAA AAC TGT GAA GAA 

GGT TTA TTT ATA GGT GTC GGT GTG GCT 

CTA CGT GAA TTG GTT CAC AGT TTA GGC 

TTT AGT TCT AAA AAA GGA TTA GAT AAA 

GTA ACT GCT ATT AAA ACC ATT GTT ATA 

AGA GGT TAT CAA TCC ATG GAC AAC TTT 

GGT TTC AAA GGA TCA AGT TTT AAA ACT 

CAA GTT GCT CTT ATA ATG AAC TCT TCG 

GGT GTG CAA CTT ACT CAT GAA AAT TTG 

AGA GAT CCA ATT TAT GGA AAC CAA GTT 

ACT GTA GTA CCA TTC CAT CAT GGT TTT 

TAT CTA ACT TGT GGT TTT CGT ATT GTC 

GAG ACT TTT TTA AAA ACA CTG CAA GAT 

CTT GTA CCG ACT TTC TTT GCA ATT CTT 

AAA TAT GAT TTA TCA AAT TTA GTT GAA 

TTA TCT AAA GAA ATT GGT GAA GCT GTT 

GGT GTT CGT CAA GGC TAT GGT TTA ACA 

ATC ACA CCG GAA GGC GAT GAT AAA CCA 

3 5 



ATT GTG TAT GGT CCT GAA CCA 48 
GGA GCA CAA TTG CGC AAG TAT 96 
ATT GCT TTT ACT AAC GCA CTT 144 
TAC TTA GAA AAA TCA TGC TGT 192 
TTG GTT GTT GAT GGA AGA ATT 240 
TTC TTT ATT CCT GTA TTA GCC 288 
CCA ACT AAT GAG ATT TAC ACT 336 
ATC TCT AAG CCA ACA ATT GTA 384 
GTT ATA ACT GTA CAA AAA ACG 432 
TTG GAC AGC AAA GTG GAT TAT 480 
ATT AAA AAA AAC ACT CCA CAA 528 
GTA GAA GTT AAC CGC AAA GAA 576 
GGT TCA ACC GGT TTG CCA AAA 624 
GTG ATC AGA TTT TCT CAC GCT 672 
TCA CCA GGC ACG GCT ATT TTA 720 
GGT ATG TTT ACT ACT TTA GGC 768 
ATG TTA ACG AAA TTT GAC GAA 816 
TAC AAA TCT TCA AGC GTT ATT 864 
AAT ACA AGT GAA TTA CTC GAT '912 
ATT GCA TCT GGC GGA GCA CCT 960 
GCT AGA CGT TTT AAT TTA CCG 1008 
GAA ACA ACC TCT GCA ATT ATT 1056 
GGT GCT TCT GGC AAA GTT GTG 1104 
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CCA TTA TTT AAA GCA AAA GTT ATC CAT CTT GAT ACT AAA AAA ACT TTG 1152 
CGC CCG AAC AGA CCT GGA GAA GTT TGT GTA AAG GGT CCT ATG CTT ATC 1200 
AAA GGT TAT GTA GAT AAT CCA GAA GCA ACA AGA GAA ATC ATA GAT GAA 1248 
GAA GGT TGG TTG CAC ACA GGA GAT ATT CGC TAT TAC GAT GAA GAA AAA 1296 
CAT TTC TTT ATC GTG GAT CGT TTG AAG TCT TTA ATC AAA TAC AAA GGA 1344 
TAT CAA GTA CCA CCT GCT GAA TTA GAA TCT CTT CTT TTG CAA CAT CCA 1392 
AAT ATT TTT GAT CCC GGC GTT GCT CGC GTT CCA GAT CCT ATA GCT GOT 1440 
CAG CTT CCG GGA GCT GTT GTT GTA CTT AAG AAA GGA AAA TCT ATG ACT 1488 
GAA AAA GAA GTA ATC GAT TAC GTT CCT ACT CAA GTT TCA AAT GCA AAA 1536 
CGT TTG CCT GGT GGT GTC CGT TTT GTG CAC GAA GTA CCT AAA GCT CTC 1584 

ACT GGT AAA ATT GAC GGT AAA GCA ATT AGA GAA ATA CTG AAG AAA CCA 1632 
GTT GCT AAG ATG 
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Met GJ u Asn Met Glu Asn Asp Glu Asn He Vat Tyr Giy Pro Glu 



10 



15 



Pro Phe Tyr Pro lie Glu Glu Gly Ser Ala Giy Ala Gin Leu Arg 



20 



25 



30 



Lys Tyr Met Asp Arg Tyr Ala Ly S Leu Gly Ala lie Ala Phe Thr 



35 



40 



45 



Asn Ala Leu Thr Gly Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu 



50 



55 



60 



Lys Ser Cys Cys Leu Gly Glu Ala Leu Lys Asn Tyr Gly Leu Val 
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65 70 75 

Val Asp Gly Arg lie Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe 
80 85 90 

Phe lie Pro Val Leu Ala Gly Leu Phe lie Gly Val Gly Val Ala 

95 100 105 

Pro Thr Asn Glu lie Tyr Thr Leu Arg Glu Leu Val His Ser Leu 

110 115 120 

Gly lie Ser Lys Pro Thr lie Val Phe Ser Ser Lys Lys Gly Leu 

125 13° 135 

Asp Lys Val lie Thr Val Gin Lys Thr Val Thr Ala He Lys Thr 
140 145 150 

lie Val lie Leu Asp Ser Lys Val Asp Tyr Arg Gly Tyr Gin Ser 
155 160 165 

Met Asp Asn Phe lie Lys Lys Asn Thr Pro Gin Gly Phe Lys Gly 

170 175 180 

Ser Ser Phe Lys Thr Val Glu Val Asn Arg Lys Glu Gin Val Ala 

185 190 195 

Leu lie Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 

200 205 210 

Gin Leu Thr His Glu Asn Leu Val lie Arg Phe Ser His Ala Arg 
215 220 225 

Asp Pro He Tyr Gly Asn Gin Val Ser Pro Gly Thr Ala lie Leu 

230 235 240 

Thr Val Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu 

245 250 255 

Gly Tyr Leu Thr Cys Gly Phe Arg lie Val Met Leu Thr Lys Phe 

260 265 270 

Asp Glu Glu Thr Phe Leu Lys Thr Leu Gin Asp Tyr Lys Cys Ser 

280 285 
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Ser Val lie Leu Val Pro Thr Leu Phe Ala He Leu Asn Arg Ser 

290 295 300 

Giu Leu Leu Asp Lys Tyr Asp Leu Ser Asn Leu Val Glu lie Ala 

305 310 315 

Ser Gly Gly Ala Pro Leu Ser Lys Glu lie Gly Glu Ala Val Ala 

320 325 330 

Arg Arg Phe Asn Leu Pro Gly Val Arg Gin Gly Tyr Gly Leu Thr 

335 340 345 

Glu Thr Thr Ser Ala He lie He Thr Pro Glu Gly Asp Asp Lys 

350 355 360 

Pro Gly Ala Ser Gly Lys Val Val Pro Leu Phe Lys Ala Lys Val 

365 370 375 

lie Asp Leu Asp Thr Lys Lys Thr Leu Gly Pro Asn Arg Arg Gly 

380 385 390 

Glu Val Cys Val Lys Gly Pro Met Leu Met Lys Gly Tyr Val Asp 

395 400 405 

Asn Pro Glu Ala Thr Arg Glu He He Asp Glu Glu Gly Trp Leu 

410 415 420 

His Thr Gly Asp He Gly Tyr Tyr Asp Glu Glu Lys His Phe Phe 

425 439 435 

He Val Asp Arg Leu Lys Ser Leu lie Lys Tyr Lys Gly Tyr Gin 

440 445 450 

Val Pro Pro Ala Glu Leu Glu Ser Val Leu Leu Gin His Pro Asn 

455 460 465 

He Phe Asp Ala Gly Val Ala Gly Val Pro Asp Pro He Ala Gly 

470 475 480 

Glu Leu Pro Gly Ala Val Val Val Leu Lys Lys Gly Lys Ser Met 

485 490 495 

Thr Glu Lys Glu Val Met Asp Tyr Val Ala Ser Gin Val Ser Asn 
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500 505 510 

Ala Lys Arg Leu Arg Gly Gly Val Arg Phe Val Asp Glu Val Pro 

515 520 525 

Lys Gly Leu Thr Gly Lys lie Asp Gly Lys Ala lie Arg Glu He 

530 535 540 

Leu Lys Lys Pro Val Ala Lys Met 
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